Relation of left ventricular mass to geometry of the proximal coronary arteries in the dog.
Proximal epicardial coronary artery luminal diameters were measured from silicone casts formed in situ in freshly excised hearts under a constant pressure of 100 mm Hg. Twenty-five coronary arteries from 15 normal dogs and 22 coronary arteries in 13 dogs with either chronic pressure or volume overload hypertrophy were studied. Mean left ventricular (LV) body weight ratios were 4.75 +/- 1.01 g/kg in the normal dogs, 8.4 +/- 1.7 g/kg in the pressure-overload dogs, and 6.2 +/- 0.6 g/kg in the volume-overload dogs. The cross-sectional area of the left circumflex (LC) coronary artery was determined at 11 branch sites. The ratio of the area of the branches to the area of the parent vessel was 1.095 +/- 0.105, indicating that the cross-sectional area after a branch point increased. A poor correlation existed between LV mass and coronary artery diameter in both normal and hypertrophy groups for the LC (r = 0.44), the left anterior descending (LAD) (r = 0.63), and the combined LC and LAD (r = 0.52). The mean cross-sectional area of the combined LC and LAD was 0.12 cm2 in the normal group and 0.15 cm2 in the hypertrophy group; this increase was not statistically significant (p = 0.13). When the mean cross-sectional area of the combined vessels was adjusted for heart weight, there was a decrease in the cross-sectional area/100 g of myocardium in the hypertrophy group compared with the control group. These data demonstrate that coronary artery luminal diameter in the dog does not increase commensurately with the increase in mass associated with myocardial hypertrophy.